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(54) MOTOR WITH DECELERATION MECHANISM

(57) A motor with speed reduction mechanism is pro-
vided with an anti-scattering cover 80 for grease, which
holds grease applied to a mating part MT where a worm
36b and a worm wheel 40 are in engagement with each
other, the anti-scattering cover 80 for grease is provided
and closer to an opening 32c than the worm wheel 40
along an axial direction of the worm wheel 40. The an-
ti-scattering cover 80 for grease has: a first wall 81 ex-
tending from the opening 32c toward a bottom 32a and
formed between the worm 36b and a side wall 32b of a

speed reduction mechanism housing unit 32; and a sec-
ond wall 82 extending in a direction intersecting with the
first wall 81 and covering the mating part MT from the
same side as the opening 32c along the axial direction
of the worm wheel 40. The first wall 81 and the second
wall 82 of the anti-scattering cover 80 for grease hold
grease attached to the worm 36b, thereby preventing ex-
haustion of grease applied to the mating part MT where
worm 36b and the worm wheel 40 are in engagement
with each other.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a motor with
speed reduction mechanism, provided with a worm and
a worm wheel.

BACKGROUND ART

[0002] Conventionally, a wiper apparatus is mounted
on a vehicle such as automotive vehicle, and configured
to wipe off foreign objects such as rainwater and dust on
a windshield. The wiper apparatus is provided with: wiper
members provided on the windshield; and a wiper motor
configured to swing the wiper members. By switching on
a wiper switch provided in an interior of the vehicle, the
wiper motor is rotated, thereby swinging the wiper mem-
bers on the windshield. Since the wiper motor is installed
in a small space of this vehicle, a motor with speed re-
duction mechanism is employed to secure a reduced size
and a large output power.
[0003] Such a motor with speed reduction mechanism
is provided by, for example, a technique described in
Patent Document 1 (FIGS. 2 and 5). The motor with
speed reduction mechanism described in Patent Docu-
ment 1 has a worm to be rotated by the motor, and a
worm wheel engaged with the worm. The worm and the
worm wheel make up the speed reduction mechanism.
This worm speed reducer can be adopted in many cases
as in-vehicle motor with speed reduction mechanism.
The motor rotates the worm with a small diameter at high
speed, which in turn rotates the worm wheel with a large
diameter at low speed. The worm wheel thus outputs a
high torque.
[0004] In order to allow the speed reduction mecha-
nism to operate smoothly for a long period, a predeter-
mined amount of grease (highly viscous lubricating oil)
is applied to a mating part where the worm and the worm
wheel are in engagement with each other. Although
grease is highly viscous, grease is movable to both sides
of the worm in its longitudinal direction to end up in gath-
ering in a one-sided location, or scattered to surroundings
of the worm by rotation of the worm. This leads to ex-
haustion of grease on the mating part. In order to prevent
one-sided displacement of greases, according to the
technique described in Patent Document 1, a guide mem-
ber which guides grease toward the center of the worm
in its axial direction is disposed on both sides of the worm
in its axial direction. On the other hand, in order to prevent
grease from being scattered by rotation of the worm, a
housing is brought closer to the worm.

RELATED ART DOCUMENTS

PATENT DOCUMENTS

[0005] Patent Document 1: Japanese Unexamined

Patent Application Publication No. 2002-147575 (FIGS.
2 and 5)

SUMMARY OF THE INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION

[0006] The motor with speed reduction mechanism de-
scribed in Patent Document 1, however, needs to have
two small components disposed on respective sides of
the worm in its axial direction, and encounters a problem
that the number of components increases, and that an
assembly process becomes complicated. In addition, by
reducing a clearance between the housing and the worm,
it is necessary to, after the worm is placed in the housing,
fit a ball bearing to the front end portion of the worm, and
fit a lid to the housing for preventing the exposure of the
ball bearing. This case leads to an increase in the number
of components and complication of the assembling proc-
ess.
[0007] An object of the present invention is to provide
a motor with speed reduction mechanism, which pre-
vents an increase in the number of components thereof
to simplify an assembling process, and which suppresses
exhaustion of grease.

MEANS FOR SOLVING THE PROBLEM

[0008] According to one aspect of the present inven-
tion, there is provided a motor with speed reduction
mechanism, which has a worm and a worm wheel, com-
prising: a housing in which the worm and the worm wheel
is housed and rotatable, the housing having a bottom
and an opening, which are opposite to each other in an
axial direction of the worm wheel; and a grease holding
member disposed along the axial direction of the worm
wheel to the opening than the worm wheel, the grease
holding member holding grease applied to a mating part
where the worm and worm wheel are in engagement with
each other, wherein the grease holding member in-
cludes: a first wall extending from the opening toward the
bottom, the first wall being formed between the worm and
a side wall of the housing; and a second wall extending
in a direction intersecting with the first wall, the second
wall covering the mating part from the same side as the
opening along the axial direction of the worm wheel.
[0009] According to another aspect of the present in-
vention, in the motor with speed reduction mechanism,
the grease holding member includes a pair of third walls
extending from the opening toward the bottom at both
sides of the worm in an axial direction thereof, the third
walls each having a cutout which prevents the third wall
from coming in contact with the worm.
[0010] According to another aspect of the present in-
vention, in the motor with speed reduction mechanism,
a first projection is formed between the pair of third walls
of the grease holding member, the first projection pro-
jecting toward the worm in a direction intersecting with
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the axial direction of the worm.
[0011] According to another aspect of the present in-
vention, in the motor with speed reduction mechanism,
a smoothing wall is formed on the same side portion of
the third wall as the worm wheel, and configured to
smooth out irregularities of grease on teeth of the worm
wheel.
[0012] According to another aspect of the present in-
vention, in the motor with speed reduction mechanism,
in a view seen in the axial direction of the worm wheel,
the smoothing wall is of a shape having a pair of end
portions and a bent portion and sandwiching by the end
portions, and the bent portion is disposed closer to the
worm wheel than the end portions.
[0013] According to another aspect of the present in-
vention, in the motor with speed reduction mechanism,
a second projection is formed on an opposite side of the
grease holding member to the first wall with respect to
the worm, the second projection projecting toward the
worm wheel in a direction intersecting with the axial di-
rection of the worm.
[0014] According to another aspect of the present in-
vention, in the motor with speed reduction mechanism,
a third projection is formed on an opposite side of the
housing to the first projection with respect to the worm,
the third projection projecting toward the worm in a di-
rection intersecting with an axial direction of the worm.
[0015] According to another aspect of the present in-
vention, in the motor with speed reduction mechanism,
the worm wheel and the grease holding member are
brought and placed in the housing in respective directions
the same as each other through the opening.
[0016] According to another aspect of the present in-
vention, in the motor with speed reduction mechanism,
a grease holding wall is formed on the same side of the
worm wheel as the bottom along the axial direction of the
worm wheel, the grease holding wall holding grease likely
to move from the mating part toward the bottom.
[0017] According to another aspect of the present in-
vention, in the motor with speed reduction mechanism,
the grease holding member has a fourth wall extending
in a direction intersecting with the first wall, and covering
the mating part from a side closer to the bottom along an
axial direction of the worm wheel.
[0018] According to another aspect of the present in-
vention, in the motor with speed reduction mechanism,
the grease holding member includes a first opening/clos-
ing element and a second opening/closing element,
which open and close to encircle the worm, and the first
opening/closing element is provided with the second wall,
and the second opening/closing element is provided with
the fourth wall.

EFFECTS OF THE INVENTION

[0019] According to the present invention, a grease
holding member which holds grease applied to the mat-
ing part where the worm and the worm wheel are in en-

gagement with each other is disposed in a location closer
to the opening than the worm wheel along its axial direc-
tion. The grease holding member has a first wall extend-
ing from the opening toward the bottom, the first wall
being formed between the worm and the side wall of the
housing, and a second wall extending in a direction in-
tersecting with the first wall, the second wall covering the
mating part from the side closer to the opening along the
axial direction of the worm wheel. The first and second
walls of the grease holding member thus hold grease
attached to the worm, thereby suppressing exhaustion
of grease applied to the mating part where the worm and
the worm wheel are in engagement with each other.
[0020] The first wall extends from the opening toward
the bottom. This allows the grease holding member to
be brought and placed in the housing in the same direc-
tion in which the worm wheel is brought and placed in
the housing. As a result, compared to conventional cas-
es, an increase in the number of components is prevent-
ed as the assembling process is simplified significantly.
[0021] The crease holding member is further provided
with a pair of third walls extending at both sides of the
worm in its axial direction, from the opening toward the
bottom, each of the third walls having a cutout which pre-
vents the third wall from coming in contact with the worm.
The third walls suppress displacement of grease toward
both sides of the worm in the axial direction by rotation
of the worm.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022]

FIG. 1 is a diagram of a wiper apparatus incorporated
in a vehicle, the wiper apparatus having a wiper mo-
tor;
FIG. 2 is a perspective view of the wiper motor of
FIG. 1, seen from the same side as the motor housing
unit;
FIG. 3 is an enlarged sectional view of the inside of
the motor housing unit of FIG. 2;
FIG. 4 is a partially enlarged sectional view of a worm
along a direction intersecting with an axial direction
of the worm;
FIG. 5 is a perspective view showing details of a
speed reduction mechanism provided in a housing
with a gear cover detached;
FIG. 6 is an exploded perspective view of the details
of the gear cover and components attached thereto;
FIG. 7 id a perspective view of the speed reduction
mechanism and an anti-scattering cover for grease,
seen from the bottom side of the housing;
FIG. 8 is a perspective view of the anti-scattering
cover for grease, seen from the bottom side of the
housing;
FIG. 9 is an explanatory view explaining a state of
displacement of grease on a mating part;
FIG. 10A and 10B are explanatory views comparing:
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a case in which the anti-scattering cover for grease
is provided, with a case in which the anti-scattering
cover for grease is not provided;
FIG. 11 is a partially enlarged sectional view of a
wiper motor according to a second embodiment, the
partially enlarged sectional view corresponding to
the partially enlarged sectional view of FIG. 4;
FIG. 12 is a partially enlarged perspective view of
the housing, showing a modification of the second
embodiment;
FIG. 13 is a partially enlarged sectional view of a
projecting member of FIG. 12;
FIG. 14 is a sectional view of a worm wheel of a wiper
motor according to a third embodiment;
FIG. 15 is a sectional view for explaining a grease
holding function of the worm wheel of FIG. 14;
FIG. 16 is a partially enlarged perspective view for
explaining a modification of the third embodiment;
FIG. 17 is a partially enlarged view of a wiper motor
according to a fourth embodiment;
FIG. 18 is an enlarged perspective view of the grease
holding member of FIG. 17;
FIGS. 19A and 19B are partially enlarged sectional
views for explaining a procedure of attaching the
grease holding member of FIG. 17;
FIG. 20 is a partially enlarged view of a wiper motor
according to a fifth embodiment;
FIG. 21 is a perspective view for explaining the
grease holding member of FIG. 20; and
FIG. 22 is a perspective view of the grease holding
member of FIG. 20 in its isolated form.

DESCRIPTION OF THE PREFERRED EMBODI-
MENTS

[0023] Hereinafter, the first embodiment of the present
invention will be described with reference to the draw-
ings.
[0024] FIG. 1 is a diagram of a wiper apparatus incor-
porated in a vehicle, the wiper apparatus having a wiper
motor; FIG. 2 is a perspective view of the wiper motor of
FIG. 1, seen from the same side as the motor housing
unit; FIG. 3 is an enlarged sectional view of the inside of
the motor housing unit of FIG. 2; FIG. 4 is a partially
enlarged sectional view of a worm along a direction in-
tersecting with an axial direction of the worm; FIG. 5 is a
perspective view showing details of a speed reduction
mechanism provided in a housing with a gear cover de-
tached; FIG. 6 is an exploded perspective view of the
details of the gear cover and components attached there-
to; FIG. 7 id a perspective view of the speed reduction
mechanism and an anti-scattering cover for grease, seen
from the bottom side of the housing; FIG. 8 is a perspec-
tive view of the anti-scattering cover for grease, seen
from the bottom side of the housing; FIG. 9 is an explan-
atory view explaining a state of displacement of grease
on a mating part; and FIG. 10A and 10B are explanatory
views comparing: a case in which the anti-scattering cov-

er for grease is provided, with a case in which the anti-
scattering cover for grease is not provided.
[0025] As shown in FIG. 1, a vehicle 10 such as auto-
motive vehicle has a front windshield 11. A wiper appa-
ratus 12 is disposed on the tip end portion of the front
windshield 11 of the vehicle 10. By turning on a wiper
switch (not shown) disposed in the vehicle interior, the
wiper apparatus 12 is driven, and configured to wipe off
foreign objects such as rainwater and dust (not shown)
away from the front windshield 11.
[0026] The wiper apparatus 12 includes: a wiper motor
20; a power transmitting mechanism 14 which transmits
an oscillation of the wiper motor 20 to pivots 13a and
13b; and a pair of wipers 15a and 15b respectively hav-
ing: base ends fixed to the pivots 13a and 13b, and tip
end portions to be reciprocated on the front windshield
11 by the oscillation of the pivots 13a and 13b.
[0027] The wiper 15a and the wiper 15b are respec-
tively provided to the driver’s seat side and the passen-
ger’s seat side. The wiper 15a is composed of a wiper
arm 16a and a wiper blade 17a attached to the wiper arm
16a, and the wiper 15b is composed of a wiper arm 16b
and a wiper blade 17b attached to the wiper arm 16b.
[0028] Additionally, when the wiper motor 20 is driven
and rotated, the oscillation is transmitted to the pivots
13a and 13b through the power transmitting mechanism
14. This swings the pivots 13a and 13b. Thus, the driving
force of the wiper motor 20 is transmitted to the wipers
15a and 15b, which causes the wiper blades 17a and
17b to wipe foreign objects away from predetermined
ranges 11a and 11b of the front windshield 11.
[0029] As shown in FIGS. 2 to 5, the wiper motor (motor
with speed reduction mechanism) 20 includes a housing
30 made of aluminum, a motor cover 50 made of plastic,
and a gear cover 60 made of plastic. The housing 30,
the motor cover 50, and the gear cover 60 are connected
to each other with a plurality of fastening screws "S" (two
of them are shown in FIG. 2). Between the housing 30
and the motor cover 50 and between the housing 30 and
the gear cover 60, a sealing material (not shown), such
as O-ring, is provided, and the sealing material prevents
rainwater, etc., from infiltrating into the wiper motor 20.
[0030] The housing 30 is formed into a predetermined
shape by, for example, molding melted aluminum mate-
rial. The housing 30 has a motor housing unit 31 and a
speed reduction mechanism housing unit 32. As shown
in FIGS. 2, 3, and 5, the motor housing unit 31 is of a
bottomed cylindrical shape. One end of the motor hous-
ing unit 31 in its axial direction (right-hand side in FIG. 3)
is formed into an opening portion, where a stepped and
annular cover fitting portion 31a is formed, on which a
fitting portion 52a of the motor cover 50 is fitted. On the
other end of the motor housing unit 31 in its axial direction
(left-hand side in FIG. 3), an annular bottom 31b is
formed. At the center of the annular bottom 31b, a though-
hole 31c is formed, through which a rotating shaft 36 is
put rotatably.
[0031] On the inside of the motor housing unit 31, an
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annular stepped portion 33 is formed. This stepped por-
tion 33 is composed of an annular bottom wall 33a and
a cylindrical side wall 33b. Inside the stepped portion 33,
a stator core (stator) 34 is placed. The stator core 34 is
formed into a substantially cylindrical shape by stacking
and bonding together a plurality of steel sheets 34a made
of magnetic material. Roughly half of the outer periphery
of stator core 34 which is closer to the speed reduction
mechanism housing unit 32 along the axial direction is
press fitted to the side wall 33b making up the inner pe-
riphery of the motor housing unit 31. This fixes the stator
core 34 and the motor housing unit 31 strongly together.
[0032] On both sides of the stator core 34 in its axial
direction, resin coil bobbins 34b serving as insulators are
formed, respectively. Each coil bobbin 34b is wound with
coils 34c of three phases, i.e., U-phase, V-phase, and
W-phase, which are turned predetermined number of
times. The ends (not shown) of these coils 34c of the U-
phase, V-phase, and W-phase are electrically connected
together by a star connection (Y connection) method. A
method of connecting the coils 34c together is not limited
to the star connection method. The coils 34c, for example,
may be connected by other connection methods, such
as delta connection (triangular connection) method.
[0033] The coils 34c are electrically connected to a
control board 70 (see FIGS. 4 and 6) fixed to the inside
of the gear cover 60, via a wiring unit (not shown) dis-
posed in the housing 30. Each coil 34c is supplied in a
predetermined timing with a drive current from a switch-
ing element 71 (see FIG. 6) mounted on the control board
70. This generates an electromagnetic force at the stator
core 34. As a result, a rotor 35 inside the stator core 34
is rotated by a predetermined driving torque in a prede-
termined direction of rotation.
[0034] Inside the stator core 34 in its radial direction,
the rotor 35 is rotatably placed via a predetermined gap
(air gap). The rotor 35 is formed into a substantially co-
lumnar shape by stacking and bonding together a plural-
ity of steel sheets (not shown), which are magnetic ele-
ments. As shown in FIG. 7, the radial outer surface of
the rotor 35 is fitted with a permanent magnet 35a of a
substantially cylindrical shape.
[0035] The permanent magnet 35a is disposed such
that its magnetic poles are arranged alternately (at 90-
degree intervals, which are not shown) along the circum-
ference of the rotor 35. In this manner, a brushless motor
of a surface permanent magnet (SPM) structure, in which
the permanent magnet 35a is fitted to the surface of the
rotor 35, is adopted as the wiper motor 20. However, in
place of the brushless motor of the SPM structure, a
brushless motor of an interior permanent magnet (IPM)
structure, in which a plurality of permanent magnets are
buried in the rotor 35, may also be adopted. Another type
of a motor may also be adopted, in which one permanent
magnet 35a is replaced with four permanent magnets
each having a substantially arcuate sectional shape in a
direction intersecting with the axis of the rotor 35, which
four permanent magnets are arranged at equal intervals

along the circumference of the rotor 35 such that their
magnetic poles are arranged alternately. These perma-
nent magnets may be arranged in such a way as to pro-
vide not only four magnetic poles but also two magnetic
poles or more than four magnetic poles.
[0036] As shown in FIGS. 3 and 7, one end side of the
rotating shaft 36 in its axial direction (right-hand side in
FIGS. 3 and 7) is fixed to the axis of the rotor 35. On the
other end side of the rotating shaft 36 in its axial direction
(left-hand side in FIG. 7), a worm 36b is formed integrally,
which has spiral teeth 36a formed by rolling, etc. The
worm 36b formed on the rotating shaft 36 is disposed
closer to the speed reduction mechanism housing unit
32 than the through-hole 31c, and the worm 36b and a
worm wheel 40 engaging with the worm 36b jointly make
up a speed reduction mechanism SD.
[0037] Between the rotor 35 and the worm 36b along
the axial direction of the rotating shaft 36, a first ball bear-
ing 37 is disposed. The first ball bearing 37 is composed
of an outer ring 37a and an inner ring 37b, which are
made of steel, and a plurality of steel balls 37c set be-
tween the outer ring 37a and the inner ring 37b. The inner
ring 37b is fixed to the rotating shaft 36 by fixing means
(not shown), such as stopper ring and caulking means.
The outer ring 37a is fitted in a first bearing fitting portion
38 disposed between the motor housing unit 31 and the
speed reduction mechanism housing unit 32 of the hous-
ing 30.
[0038] Here, the first ball bearing 37 is pressed and
fixed to the first bearing fitting portion 38 by an elastic
stopper 39. Fixing the first ball bearing 37 to the first bear-
ing fitting portion 38 makes the rotating shaft 36 incapable
of moving in its axial direction. This allows the rotating
shaft 36 to rotate smoothly without rattling in its axial di-
rection in the housing 30.
[0039] As shown in FIG. 7, the other end of the rotating
shaft 36 in its axial direction (left-hand side in FIG. 7) is
fitted with a second ball bearing 41. Similar to the first
ball bearing 37, the second ball bearing 41 is composed
of an outer ring 41a and an inner ring 41b, which are
made of steel, and a plurality of steel balls (not shown)
set between the outer ring 41a and the inner ring 41b.
As shown in FIG. 9, the diameter d1 of the second ball
bearing 41 is determined to be smaller than the diameter
d2 of the first ball bearing 37 (d1<d2). Because the first
ball bearing 37 has the function of supporting the rotating
shaft 36 in such a way as to allow it to rotate freely and
to make the rotating shaft 36 incapable of moving in the
axial direction, the first ball bearing 37 must be large and
sturdy. The second ball bearing 41, on the other hand,
has the single function of suppressing the rattling of the
other end side of the rotating shaft 36 in its axial direction.
The second ball bearing 41 of a small size, therefore,
suffices for its function.
[0040] Additionally, according to this embodiment, the
wiper motor 20 is reduced in size by adopting a brushless
motor as the wiper motor 20 and increasing the reduction
gear ratio of the speed reduction mechanism SD. As a
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result, the intervals between the teeth 36a of the worm
36b are narrow and the worm 36b rotates at higher speed.
For this reason, according to this embodiment, the sec-
ond ball bearing 41 is provided to suppress the rattling
of the worm 36b of the rotating shaft 36 to improve rotation
efficiency. However, the second ball bearing 41 may be
omitted if the required reduction gear ratio of the speed
reduction mechanism SD (specifications of the wiper mo-
tor) is achieved.
[0041] As shown in FIG. 7, an annular first sensor mag-
net MG1 is fixed between the worm 36b and the first ball
bearing 37 which are aligned along the axial direction of
the rotating shaft 36. The first sensor magnet MG1 has
magnetic poles (S-poles and N-poles) appearing alter-
nately along its circumference, and rotates together with
the rotating shaft 36. The part of control board 70 which
is counter to the first sensor magnet MG1 carries a first
rotation sensor (not shown), which is a magnetic sensor,
such as Hall IC and MR sensor. This rotation sensor de-
tects the rotation status of the rotating shaft 36.
[0042] As shown in FIGS. 2 and 5, the speed reduction
mechanism housing unit 32 is formed substantially into
a bottomed bathtub shape. The speed reduction mech-
anism housing unit 32 has a bottom 32a and a side wall
32b encircling the bottom 32a. The part of side wall 32b
which is opposite to the bottom 32a (upper side in FIG.
5) forms an opening 32c. The bottom 32a and the opening
32c are opposite to each other in the axial direction of
the worm wheel 40. The opening 32c is closed with the
gear cover 60 (see FIG. 6).
[0043] On the bottom 32a of the speed-reduction
mechanism housing unit 32, a boss 32d is integrally
formed, and projects toward the outside of the speed-
reduction mechanism housing unit 32 (i.e., projects up-
ward in figure). The side wall 32b of the speed-reduction
mechanism housing unit 32 is provided with three fitting
legs 32e formed integrally on the side wall 32b, and they
project toward the boss 32d in the radial direction of an
output shaft 41. These fitting legs 32e have rubber bush-
es RB attached respectively thereto. As a result, when
the brushless wiper motor 20 is mounted to the vehicle
10 (see FIG. 1), the vibrations of the brushless wiper
motor 20 are hardly transmitted to the vehicle 10. Like-
wise, the vibrations of the vehicle 10 are hardly transmit-
ted to the brushless wiper motor 20.
[0044] As shown in FIGS. 3 to 5, the worm wheel 40
is housed rotatably in the speed-reduction mechanism
housing unit 32. The worm wheel 40 is made of, for ex-
ample, polyacetal (POM) resin into a substantially disc
shape, and has gear teeth 40a (teeth portion) formed on
an outer periphery of the worm wheel 40. The gear teeth
40a of the worm wheel 40 are in engagement with the
teeth 36a of the worm 36b. A meshing engagement part
of the gear teeth 40a and the teeth 36a is defined as
"mating part MT".
[0045] The output shaft 42 (see FIG. 2) has a base end
side fixed to the axis of the worm wheel 40, and is rotat-
ably supported by the boss 32d of the speed-reduction

mechanism housing unit 32. The output shaft 42 has a
tip end side extending out of the speed-reduction mech-
anism housing unit 32, and is fitted with the power trans-
mitting mechanism 14 (see FIG. 1) fixed to the tip end
portion of the output shaft 42. As a result, the output shaft
42 is rotated by the rotor 35 (see FIG. 3). Specifically, a
rotating speed of the rotating shaft 36 is reduced by the
speed-reduction mechanism SD, and a high torque out-
put generated by this speed-reduction process is trans-
mitted from the output shaft 42 to the power transmitting
mechanism 14, and causes the wipers 15a and 15b(see
FIG. 1) to oscillate. In this manner, the speed-reduction
mechanism SD transmits the rotation of the rotor 35 to
the wipers 15a and 15b through the power transmitting
mechanism 14.
[0046] On the side opposite along the axis of the worm
wheel 40 to the side on which the output shaft 42 is dis-
posed, a disc-shaped second sensor magnet MG2 is
fixed, as shown in FIG. 5. In the second sensor magnet
MG2, magnetic poles (S-poles and N-poles) appear al-
ternately along its circumference, and the second sensor
magnet MG2 rotates together with the worm wheel 40.
The control board 70 has part which is counter to the
second sensor magnet MG2 and carries a second rota-
tion sensor (not shown), which is a magnetic sensor, such
as Hall IC and MR sensor. This rotation sensor detects
the rotation status of the worm wheel 40.
[0047] As shown in FIG. 5, a second bearing fitting
portion 43 is formed on the side wall 32b of the speed
reduction mechanism housing unit 32. The second bear-
ing fitting portion 43 is set coaxial with the first bearing
fitting portion 38, and has the second ball bearing 41
fitted in the second bearing fitting portion 43. The second
ball bearing 41 is fitted in the second bearing fitting por-
tion 43 by putting the second ball bearing 41, which is
attached to the other end of the rotating shaft 36 in its
axial direction, through the through-hole 31c and the first
bearing fitting portion 38.
[0048] Additionally, the second ball bearing 41 is not
press fitted into the second bearing fitting portion 43, but
is so loosely fitted in the second bearing fitting portion 43
as to form a slight clearance. As a result, for example,
even if the first bearing fitting portion 38 and the second
bearing fitting portion 43 become slightly out of their co-
axial arrangement at manufacturing of the housing 30,
the rotation resistance of the rotating shaft 36 does not
increase.
[0049] As shown in FIGS. 2, 3, and 5, the motor cover
50 is of a bottomed cylindrical shape, and has a substan-
tially disc-shaped bottom 51 and a cylindrical wall 52 en-
circling the bottom 51. At the center of the bottom 51, a
recession 51a recessed toward the cylindrical wall 52 is
formed. The recession 51a is formed to enhance the
strength of the bottom 51, and this means that the reces-
sion 51a on the bottom 51 makes it difficult for the bottom
51 to warp. This prevents the motor cover 50 from reso-
nating with the vibrations of the wiper motor 20 on oper-
ation, thereby improving the stillness of the wiper motor
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20.
[0050] On the part of cylindrical wall 52 which is closer
to the motor housing unit 31, the fitting portion 52a, which
is fitted on the cover fitting portion 31a of the motor hous-
ing unit 31, is formed, as shown in FIG. 3. This fitting
portion 52a is annular, similar to the cover fitting portion
31a, and formed into a stepped shape so that the fitting
portion 52a mates with the cover fitting portion 31a.
[0051] As shown in FIGS. 4 and 6, the gear cover 60
is a cover for sealing the opening 32c of the speed re-
duction mechanism housing unit 32, and therefore has
the same outline as that of the opening 32c. The gear
cover 60 has a bottom wall 61 and a side wall 62. To the
interior of the gear cover 60 which corresponds to the
bottom wall 61, the control board 70 is fixed, using a fixing
screw SC. The control board 70 carries a plurality of elec-
tronic components EP. To prevent these electronic com-
ponents EP from interfering with each other, recessions
CP (see parts indicated by two-dot chain lines in FIG. 6)
are formed on the interior of the bottom wall 61.
[0052] On the side wall 62 of the gear cover 60, a con-
nector connection 62a is formed integrally, to which an
external connector (not shown) from the vehicle 10 is
connected. Inside the connector connection 62a, termi-
nals on first ends (not shown) of a plurality of conductive
members are exposed. Terminals on the other ends (not
shown) of the conductive members are electrically con-
nected to the control board 70.
[0053] In this manner, between the speed reduction
mechanism housing unit 32 and the gear cover 60 sealing
the opening 32c of the speed reduction mechanism hous-
ing unit 32, the speed reduction mechanism SD, which
is a mechanical element, and the control board 70, which
is an electric element, are placed close to each other
such that they are put on top of each other. In this ar-
rangement, to prevent grease "G" applied to the speed
reduction mechanism SD (see FIG. 10) from attached to
the control board 70, an anti-scattering cover 80 for
grease (see FIG. 4) is disposed between the speed re-
duction mechanism SD and the control board 70.
[0054] According to this embodiment, this anti-scatter-
ing cover for grease is incorporated in the wiper motor,
etc., in which the speed reduction mechanism SD and
the control board 70 are arranged close to each other.
The present invention offers the anti-scattering cover for
grease of a devised shape. The structure of the anti-scat-
tering cover 80 for grease, which is a primary part of the
present invention, will hereinafter be described in detail,
referring to drawings.
[0055] As shown in FIGS. 4, 6, 7, and 8, the anti-scat-
tering cover 80 for grease is made of plastic material into
a substantially tabular shape, and makes up a grease
holding member of the present invention. As shown in
FIG. 4, with the anti-scattering cover 80 for grease being
disposed between speed reduction mechanism SD, the
control board 70 has a substantially L-shaped section
along a direction intersecting with the axial direction of
the worm 36b. The anti-scattering cover 80 for grease is

disposed closer to the opening 32c than the worm wheel
40 along the axial direction of the worm wheel 40, and
holds grease "G" applied to the mating part MT where
the worm 36b and the worm wheel 40 are in engagement
with each other.
[0056] The anti-scattering cover 80 for grease has a
first wall 81 and a second wall 82, and these walls are
substantially at right angles (approximately 90 degrees)
with each other. The first wall 81 extends from the open-
ing 32c of the speed reduction mechanism housing unit
32 toward the bottom 32a, and is disposed between the
worm 36b and the side wall 32b of the speed reduction
mechanism housing unit 32. The second wall 82 extends
in a direction intersecting with the first wall 81, and covers
the mating part MT from the side closer to the opening
32c along the axial direction of the worm wheel 40.
[0057] As shown in FIG. 8, the second wall 82 is formed
into a substantially rectangular shape, with the first wall
81 formed integrally on the part of the second wall 82
which is closer to its one short side along its longitudinal
direction (upper side in FIG. 8). On the part of the second
wall 82 which is closer to the other short side of the sec-
ond wall 82 along its longitudinal direction (lower side in
FIG 8), a hole 82a is formed. In a space of the hole 82a
which is closer to the worm wheel 40, the second sensor
magnet MG2 is placed. In a space of the hole 82a which
is closer to the control board 70, a second rotation sensor
(not shown) is placed.
[0058] In this manner, the hole 82a is formed to allow
the second sensor magnet MG2 and the second rotation
sensor to face each other without interposing the second
wall 82 between them. This improves the detection ac-
curacy of the second rotation sensor. Additionally, since
the hole 82a is formed at a location corresponding to the
axis of the worm wheel 40 which is separated from the
mating part MT, grease "G" hardly scatters to the hole
82a. The detection accuracy of the second rotation sen-
sor can therefore be maintained for a long period.
[0059] As shown in FIG. 4, the first wall 81 and the
second wall 82 are connected to each other so that their
overall sectional shape is an arcuate portion with a grad-
ually curved outline. Hence, an arcuate portion 83 is
formed between the first wall 81 and the second wall 82.
Inside the arcuate portion 83 in the radial direction, the
outer periphery of the teeth 36a of the worm 36b is placed
close to the arcuate portion 83. In this arrangement,
therefore, grease "G" applied to the teeth 36a of the worm
36b is caused to stick to the first wall 81, the second wall
82, and the arcuate portion 83 and remain held there, by
a centrifugal force generated by the rotating worm 36b.
When the amount of grease "G" held by the first wall 81,
the second wall 82, and the arcuate portion 83 increases,
grease "G" is scraped off by the teeth 36a of the worm
36b and brought back to the teeth 36a. This process pre-
vents exhaustion of grease "G" on the mating part MT.
[0060] As shown in FIG. 8, the anti-scattering cover 80
for grease has a pair of third walls 84, in the same manner
as the first and second walls 81 and 82. The third walls
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84 are extended respectively at both sides of the worm
36b in its axial direction, from the opening 32c toward
the bottom 32a (toward this side in FIG. 7) in the same
manner as the first wall 81, as shown in FIG. 7.
[0061] Furthermore, the pair of third walls 84 has re-
spective cutouts 84a which prevent the third walls 84
from coming in contact with small-diameter shaft portions
36c (see FIG. 7) respectively formed on both sides of the
worm 36b in its axial direction. The cutouts 84a are open
toward the bottom 32a of the speed reduction mechanism
housing unit 32. This allows the anti-scattering cover 80
for grease to be brought and placed in the speed reduc-
tion mechanism housing unit 32 from the same side as
the opening 32c.
[0062] Here, each small-diameter shaft portion 36c
has a diameter which is determined to be substantially
equal to or smaller than a diameter of the rotating shaft
36. In other words, the teeth 36a of the worm 36b have
an outer diameter which is determined to be larger than
the diameter of the rotating shaft 36. Between the cutout
84a and the small-diameter shaft portion 36c, a minute
gap preventing them from coming in contact with each
other is formed. As a result, grease "G" likely to move in
the axial direction of the worm 36b from the mating part
MT by rotation of the worm 36b is dammed up by the pair
of third walls 84. In other words, the pair of third walls 84
has a function of holding grease "G", and this function is
the same as those of the first wall 81, the second wall
82, and the arcuate portion 83.
[0063] As shown in FIGS. 4 and 8, the anti-scattering
cover 80 for grease has four first projections 85. The first
projections 85 are arranged at substantially equal inter-
vals between the pair of third walls 84, and project toward
the worm 36b in a direction intersecting with the axial
direction of the worm 36b. As a result, a gap formed be-
tween each first projection 85 and the worm 36b is made
smaller than a gap formed between the arcuate portion
83 and the worm 36b. A gap between each first projection
85 and the worm 36b is substantially the same in size as
a gap between the cutout 84a and the small-diameter
shaft portion 36c. Each first projection 85, therefore,
dams up grease "G" likely to move in the axial direction
of the worm 36b from the mating part MT.
[0064] Here, as shown in FIG. 4, each first projection
85 is extended along the circumference of the worm 36b.
The length of each first projection 85 along the circum-
ference of the worm 36b is greater than the length of the
arcuate portion 83 along the circumference of the worm
36b. As shown in FIG. 8, the part of each first projection
85 which is closer in its longitudinal direction to the worm
wheel 40 is brought closer as much as possible to the
worm wheel 40 (which is indicated by a two-dot chain
line in FIG. 8). This allows each first projection 85 to more
efficiently dam up grease "G" likely to move in the axial
direction of the worm 36b from the mating part MT.
[0065] Furthermore, the number of the first projections
85 formed between the pair of third walls 84 is not limited
to 4 as in the above case, but may be determined to be

3 or less or 5 or more. In such a case, to prevent formation
of a sink mark, void, etc., resulting from the complicated
shape of a die used for molding (injection molding, etc.)
the anti-scattering cover 80 for grease, the optimum
number of the first projections 85 should preferably be
determined according to a plastic material, etc., to be
molded.
[0066] As shown in FIG. 8, on the part of each of the
paired third walls 84 which is closer to the worm wheel
40, a substantially V-shaped smoothing wall 86 is formed
integrally. The smoothing wall 86 has a function of
smoothing out the irregularities of grease "G" attached
to the gear teeth 40a (see FIG. 7) of the worm wheel 40.
Specifically, even if grease "G" attached to the gear teeth
40a is shaped into irregularities by the mating part MT,
such grease "G" of the irregular shape is smoothed out
as it passes along the smoothing wall 86. This suppress-
es scattering of grease "G", which is caused to stick to
the gear teeth 40a by the centrifugal force of the worm
wheel 40, to the surroundings.
[0067] In a view seen in the axial direction of the worm
wheel 40, the smoothing wall 86 is formed into a shape
(approximate V shape) having a pair of end portions 86b
and a bent portion 86a sandwiched by the end portion
86b. One end portion 86b is formed closer to the cutout
84a, while the other end portion 86b is formed on the part
of third wall 84 which is opposite to the first projection 85.
[0068] The projecting part of the bent portion 86a of
the smoothing wall 86 is directed toward the gear teeth
40a of the worm wheel 40. The bent portion 86a of the
smoothing wall 86 is thus placed closer to the gear teeth
40a than the other end portion 86b. Specifically, as shown
in FIG. 10A, a gap t1 between the gear teeth 40a and
the bent portion 86a is smaller than a gap t2 between the
gear teeth 40a and the other end portion 86b (t1<t2). As
a result, in the state indicated in FIG. 10A, even if grease
"G" smoothed out as a result of counterclockwise rotation
of the worm wheel 40 spreads outward in the radial di-
rection when the worm wheel 40 rotates clockwise,
grease "G" is smoothed out by the other end portion 86b.
[0069] As shown in FIGS. 4 and 8, the anti-scattering
cover 80 for grease has one second projection 87 formed
along the horizontal direction of the second wall 82. This
second projection 87 is disposed opposite to the first wall
81 of anti-scattering cover 80 for grease which is formed
around the worm 36b, and projects toward the worm
wheel 40 in a direction intersecting with the axial direction
of the worm 36b. As shown in FIG. 4, a gap formed be-
tween the second projection 87 and the side face of the
worm wheel 40 is substantially the same in size as the
gap between the cutout 84a and the small-diameter shaft
portion 36c, in the same manner as that of the first pro-
jection 85. Therefore, this allows the second projection
87 to dam up grease "G" attached from the mating part
MT to the side face of the worm wheel 40 and likely to
move further.
[0070] To assemble the wiper motor 20, the stator core
34 is press fitted first into the motor housing unit 31 of
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the housing 30, and fixed in the motor housing unit 31
(see FIG 3). Subsequently, the rotating shaft 36 fitted
with the first ball bearing 37, second ball bearing 41, rotor
35, and permanent magnet 35a is prepared. The second
ball bearing 41 of the rotating shaft 36 (see FIG. 7) is
then put through the through-hole 31c of the housing 30.
As a result, the second ball bearing 41 is fitted into the
second bearing fitting portion 43 of the hosing 30, while
the first ball bearing 37 is fitted into the first bearing fitting
portion 38 of the hosing 30. Subsequently, the first ball
bearing 37 is fixed to the first bearing fitting portion 38,
using the stopper 39.
[0071] The worm wheel 40 having the output shaft 42
fixed thereto is then housed in the speed reduction mech-
anism housing unit 32 of the housing 30. In this process,
the output shaft 42 of the worm wheel 40 is faced to the
opening 32c and then is put through the boss 32d.
[0072] Subsequently, to the interior of the gear cover
60, the control board 70 and the anti-scattering cover 80
for grease are fixed in this order to fit together the gear
cover 60, the control board 70, and the anti-scattering
cover 80 for grease. In this process, the anti-scattering
cover 80 for grease is fitted to the interior of the gear
cover 60 to set the anti-scattering cover 80 for grease
overlapping the control board 70 such that the first wall
81 of the anti-scattering cover 80 for grease extends in
the direction opposite to the control board 70.
[0073] Subsequently, the same side of the gear cover
60 as the anti-scattering cover 80 for grease is faced to
the opening 32c of the speed reduction mechanism hous-
ing unit 32. The gear cover 60 is then brought closer to
the speed reduction mechanism housing unit 32 in the
same direction in which the worm wheel 40 is brought
and placed in the speed reduction mechanism housing
unit 32. Hence, the gear cover 60 is fitted to the speed
reduction mechanism housing unit 32 of the housing 30.
In this manner, the worm wheel 40 and the anti-scattering
cover 80 for grease are brought and placed in the speed
reduction mechanism housing unit 32 in the same direc-
tion through the opening 32c. This allows an assembling
robot, etc., capable of simple vertical actions to assemble
the wiper motor 20. An assembling process for the wiper
motor 20, therefore, can be simplified significantly.
[0074] The operation of the wiper motor 20 assembled
in the above manner, especially movement of grease "G"
applied to the mating part MT will then be described in
detail, referring to drawings. To simplify the description,
a principle part of the anti-scattering cover 80 for grease
is painted with half-dot mesh patterns in FIG. 9 and
grease "G" is painted with the same in FIG. 10.
[0075] As shown in FIG. 9, when the rotating shaft 36
is rotated in a normal direction, i.e., a direction indicated
by an actual line arrow R1, it causes the worm wheel 40
to rotate in the counterclockwise direction indicated by
the actual line arrow R1. As a result, part of grease "G"
applied to the mating part MT is attached to the first wall
81, the second wall 82 (see FIG. 4), and the arcuate
portion 83 (see FIG. 4) and held by them, while the rest

of grease "G" applied to the mating part MT tries to move
along a direction indicated by a broken line arrow M1.
[0076] At this time, the four first projections 85 sup-
press the move of grease "G" in the direction indicated
by the broken line arrow M1, thus holding grease "G"
near respective first projections 85, as shown in FIG. 10A.
Grease "G" on both sides of the worm 36b in its axial
direction is dammed up by the pair of third walls 84 and
is consequently held on the interior of the third walls 84
(which is closer to the first projections 85). As grease "G"
held on the interior of the third walls 84 increases, the
smoothing walls 86 force grease "G" back to spaces be-
tween adjacent gear teeth 40a of the worm wheel 40.
This means that an irregular mass of grease "G" attached
to the gear teeth 40a is smoothed out by the smoothing
walls 86.
[0077] Furthermore, grease "G" leaving the mating part
MT and attached to the side face of the worm wheel 40
which is closer in its axial direction to the anti-scattering
cover 80 for grease or to the side face of the anti-scat-
tering cover 80 for grease which is closer to the worm
wheel 40 is dammed up by the second projection 87, as
shown in FIG. 10A. This prevents the displacement of
grease "G" to a location (not shown) distant from the mat-
ing part MT. As shown in FIG. 9, when the rotating shaft
36 is rotated in a reverse direction, i.e., a direction indi-
cated by an actual line arrow R2, the worm wheel 40 is
rotated in the clockwise direction indicated by the actual
line arrow R2. In this case, the anti-scattering cover 80
for grease holds grease "G" in the same manner as in
the above case. In this case, even if part of grease "G"
moves in the direction indicated by the broken line arrow
M1 and climbs over the end portion 86b to spread out-
ward in the radial direction of the worm wheel 40, such
part of grease "G" is smoothed by the end portion 86b
when grease "G" moves in a direction indicated by a bro-
ken line arrow M2. That is, since the gap t1 smaller than
the gap t2 (t1<t2) allows grease "G" spreading outward
in the radial direction to be smoothed easily, grease "G"
is held efficiently by the gear teeth 40a. This prevents
exhaustion of grease "G" on the mating part MT, causing
a major portion of grease "G" to be held around the worm
36b, as shown in FIG. 10A.
[0078] Here, FIG. 10B shows a comparative example
in which the wiper motor 20 dispenses with the anti-scat-
tering cover 80 for grease, indicating a case where the
wiper motor 20 is rotated in the normal and reverse di-
rections under the same operation condition as that of
FIG. 10A. In the case of FIG. 10B, since the wiper motor
20 is NOT provided with an anti-scattering cover 80 for
grease, grease "G" is gradually removed from the mating
part MT until little grease "G" is left near the mating part
MT. This means that in the comparison example of FIG.
10B, grease "G" on the mating part MT is exhausted eas-
ily, in which case maintenance work for resupplying
grease "G" must be carried out frequently.
[0079] As described above, specifically in this embod-
iment in which the reduction gear ratio of the speed re-
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duction mechanism SD (see FIG. 7) is increased to down-
size the wiper motor 20, since the worm 36b is rotated
at higher speed, it is important for the anti-scattering cov-
er 80 to have a function to hold grease. Additionally, in
order to suppress a drop in assembling efficiency of the
wiper motor 20 resulting from downsizing of the wiper
motor 20, the anti-scattering cover 80 for grease is set
in place along the same direction along which the worm
wheel 40 is set in place, which is enabled by this embod-
iment.
[0080] As described in detail above, according to the
wiper motor 20 of this embodiment, the anti-scattering
cover 80 for grease, which holds grease "G" applied to
the mating part MT where the worm 36b and the worm
wheel 40 are in engagement with each other, is provided
and closer to the opening 32c than the worm wheel 40
along its axial direction. The anti-scattering cover 80 for
grease has the first wall 81 extending from the opening
32c toward the bottom 32a and formed between the worm
36b and the side wall 32b of the speed reduction mech-
anism housing unit 32, and the second wall 82 extending
in the direction intersecting with the first wall 81 and cov-
ering the mating part MT from the side closer to opening
32c along the axial direction of the worm wheel 40. The
first wall 81 and second wall 82 of the anti-scattering cov-
er 80 for grease thus hold grease "G" attached to the
worm 36b, thereby preventing exhaustion of grease "G"
applied to the mating part MT where worm 36b and the
worm wheel 40 are in engagement with each other.
[0081] According to the wiper motor 20 of this embod-
iment, the first wall 81 extends from the opening 32c to-
ward the bottom 32a. This allows the anti-scattering cov-
er 80 for grease to be brought and placed in the speed
reduction mechanism housing unit 32 in the same direc-
tion in which the worm wheel 40 is brought and placed
in the speed reduction mechanism housing unit 32. As a
result, an increase in the number of components is sup-
pressed and the assembling process is simplified, com-
pared to the conventional case.
[0082] Furthermore, according to the wiper motor 20
of this embodiment, the anti-scattering cover 80 for
grease is provided with the pair of third walls 84 which,
at both sides of the worm 36b in its axial direction, extend
from the opening 32c toward the bottom 32a and have
the cutouts 84a preventing the third walls 84 from coming
in contact with the worm 36b. This suppresses displace-
ment of grease "G" toward both sides of the worm 36b
in its longitudinal direction as the worm 36b rotates.
[0083] Furthermore, according to the wiper motor 20
of this embodiment, the first projections 85 projecting to-
ward the worm 36b in the direction intersecting with the
axial direction of the worm 36b are formed between the
pair of third walls 84 of the anti-scattering cover 80 for
grease. This suppresses displacement of grease "G" in
the longitudinal direction of the worm 36b more effective-
ly.
[0084] Furthermore, according to the wiper motor 20
of this embodiment, since each third wall 84 has the

smoothing wall 86 formed on its part closer to the worm
wheel 40, and configured to even the irregularities of
grease "G" attached to the gear teeth 40a of the worm
wheel 40, the irregular mass of grease "G" attached to
the gear teeth 40a is smoothed out. In a view in the axial
direction of the worm wheel 40, the smoothing wall 86 is
of the shape having the bent portion 86a and the pair of
end portions 86b sandwiching the bent portion 86a, and
the bent portion 86a disposed closer to the worm wheel
40 than the end portions 86b. As a result, grease "G"
spreading outward in the radial direction at the reverse
rotation of the worm wheel 40 is smoothed by the ends 86.
[0085] Furthermore, according to the wiper motor 20
of this embodiment, on the opposite side of the anti-scat-
tering cover 80 for grease from the first wall 81 with re-
spect to the worm 36b, the second projection 87 is
formed, and projects toward the worm wheel 40 in the
direction intersecting with the axial direction of the worm
36b. The second projection 87 dams up grease "G" at-
tached from the mating part MT to the side face of the
worm wheel 40 or the side face of the anti-scattering cov-
er 80 for grease, and likely to move further.
[0086] Furthermore, according to the wiper motor 20
of this embodiment, the worm wheel 40 and the anti-
scattering cover 80 for grease are brought and placed in
the speed reduction mechanism housing unit 32 in the
same direction through the opening 32c. This allows an
assembling robot, etc., capable of simple vertical actions
to assemble the wiper motor 20. The assembling process
for the wiper motor 20, therefore, can be simplified sig-
nificantly.
[0087] Next, the second embodiment of the present
invention will be described in detail with reference to the
drawings. Here, portions the same in function as those
of the first embodiment are respectively denoted by the
same reference numbers as those of the first embodi-
ment, and detail description thereof is omitted in this em-
bodiment.
[0088] FIG. 11 is a partially enlarged sectional view of
a wiper motor according to a second embodiment, the
partially enlarged sectional view corresponding to the
partially enlarged sectional view of FIG. 4; FIG. 12 is a
partially enlarged perspective view of the housing, show-
ing a modification of the second embodiment; and FIG.
13 is a partially enlarged sectional view of a projecting
member of FIG. 12.
[0089] As shown in FIG. 11, a wiper motor (motor with
speed reduction mechanism) 90 according to the second
embodiment is different from the wiper motor 20 (see
FIG. 4) according to the first embodiment in that one third
projection 91 extending toward the worm 36b is formed
on the bottom 32a of the speed reduction mechanism
housing unit 32 of the housing 30.
[0090] The height "h" of the third projection 91, which
represents a degree of projection of the third projection
91 from the bottom 32a, is determined to be a height
which does not hamper fitting work of the second ball
bearing 41 (see FIG. 5) into the second bearing fitting
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portion 43 (see FIG. 5). As shown in FIG. 11, in a view
in the axial direction of the worm 36b, the second ball
bearing 41 and the third projection 91 do not interfere
with each other. A plane portion 91a of the third projection
91 can function as a guide which guides the second ball
bearing 41 into the second bearing fitting portion 43. Spe-
cifically, when the wiper motor 90 is assembled, the sec-
ond ball bearing 41 is brought into sliding contact with
the plane portion 91a. This allows the second ball bearing
41 to be fitted easily into the second bearing fitting portion
43.
[0091] The third projection 91 is formed on the opposite
side of the speed reduction mechanism housing unit 32
from the first projections 85 with respect to the worm 36b,
and in the same manner as the first projections 85,
projects toward the worm 36b in the direction intersecting
with the axial direction of the worm 36b. The third pro-
jection 91 is disposed counter to each first projection 85
with respect to the worm 36b.
[0092] The second embodiment having the above con-
figuration offers the same effects as those of the first
embodiment. The second embodiment further offers an
additional advantage that the third projection 91 reduces
the distance between the worm 36b and the bottom 32a,
whereby the centrifugal force of the worm 36b gives
grease "G" a momentum for scattering onto the bottom
32a, but grease "G" actually lands on the plane portion
91a. Consequently, grease "G" is held near the mating
part MT. The second embodiment is thus applied pref-
erably to a wiper motor having the worm 36b which ro-
tates faster than the worm 36b of the first embodiment.
[0093] However, instead of the single third projection
91, a plurality of third projections 91 may be formed, in
the same manner as the first projections 85. In this case,
the first projections 85 and the third projections 91 may
be arranged alternately along the axial direction of the
worm 36b. To prevent exhaustion of grease "G" on the
mating part MT, in this case, a groove formed between
adjacent third projections 91 should be carefully deter-
mined so as not to have an excessive depth.
[0094] FIGS. 12 and 13 depict a modification of the
second embodiment of the present invention. The mod-
ification may include a projecting member 92 functioning
as the third projection.
[0095] As shown in FIGS. 12 and 13, the projecting
member 92 is equivalent to the above third projection 91,
serving as a third projection of the present invention. The
projecting member 92 is provided as a component sep-
arated from the housing 30, and made of resin material
such as plastic, which is different from that of the housing
30, into a predetermined shape.
[0096] Specifically, as shown in FIG. 13, the projecting
member 92 has a substantially arcuate shape in cross-
section along a direction intersecting with the axial direc-
tion of the worm 36b. The projecting member 92 has a
large-diameter outer peripheral surface 92a and a small-
diameter inner peripheral surface 92b. The large-diam-
eter outer peripheral surface 92a is fixed to the bottom

32a of the speed reduction mechanism housing unit 32,
using fixing means such as adhesive, and the small-di-
ameter inner peripheral surface 92b faces the outer pe-
riphery of the worm 36b in proximity thereto.
[0097] According to the modification in which the pro-
jecting member 92 is provided as a separate component
to the housing 30 in the above manner, grease "G" is
held by the mating part MT, as shown in FIG. 13, which
offers the same effects as those of the second embodi-
ment.
[0098] Next, the third embodiment of the present in-
vention will be described in detail with reference to the
drawings. Here, portions the same in function as those
of the first embodiment are respectively denoted by the
same reference numbers as those of the first embodi-
ment, and detail description thereof is omitted in this em-
bodiment.
[0099] FIG. 14 is a sectional view of a worm wheel of
a wiper motor according to a third embodiment; FIG. 15
is a sectional view for explaining a grease holding func-
tion of the worm wheel of FIG. 14; and FIG. 16 is a partially
enlarged perspective view for explaining a modification
of the third embodiment.
[0100] As shown in FIG. 14, a wiper motor (motor with
speed reduction mechanism) 100 according to the third
embodiment has a worm wheel 101 whose shape is dif-
ferent from the shape of the worm wheel of the wiper
motor 20 (see FIG. 4) according to the first embodiment.
As shown in FIGS. 14 and 15, with the worm wheel 101
set in place in the housing 30, an annular grease holding
wall 101a, which holds grease "G" likely to move from
the mating part MT toward the bottom 32a, is formed on
the part of the worm wheel 101 which is closer along its
axial direction to the bottom 32a. The grease holding wall
101a has a height h1 determined to be about 1/5 of the
thickness of the worm wheel 101, and is disposed close
to the gear teeth 101b of the worm wheel 101. This grease
holding wall 101a effectively holds grease "G" likely to
move from the mating part MT toward the bottom 32a,
as shown in FIG. 15.
[0101] Here, by the grease holding wall 101a on the
part of the worm wheel 101, which is radially closer to its
exterior and is closer to the bottom 32a, weight balance
between one side and the other side of the worm wheel
101 along its axial direction (molding accuracy deterio-
ration, etc.) may be destroyed. For example, one side of
the worm wheel 101 along its axial direction which carries
the grease holding wall 101a could become heavier than
the other side. To offset this weight balance breakage,
the worm wheel 101 is provided with a connecting portion
101c connecting the radially internal part of the worm
wheel 101 to the radially external part of the same, and
this connecting portion 101c is tapered (sloped). Specif-
ically, as shown in FIG. 14, the radially external part of
the connecting portion 101c is disposed opposite to the
side of the worm wheel 101 along its axial direction that
carries the grease holding wall 101a. This gives the worm
wheel 101 a molded form with fine precision, thus effec-
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tively suppressing the occurrence of irregular rotation,
etc., of the worm wheel 101.
[0102] The third embodiment configured in the above
manner offers the same effect as offered by the first em-
bodiment. In addition to this, according to the third em-
bodiment, the grease holding wall 101a formed on the
part of the worm wheel 101 which is closer to the bottom
32a allows holding a greater portion of grease "G" near
the mating part MT.
[0103] FIG. 16 shows a modification of the third em-
bodiment of the present invention, in which modification
a plurality of grease holding walls 102a are formed inter-
mittently on the worm wheel 102 along its circumference.
The height h2 of each of the grease holding walls 102a
is determined to be larger than the height h1 of the above
grease holding wall 101a of the third embodiment
(h2>h1). Specifically, the height h2 of the grease holding
wall 102a is determined to be 1/3 of the thickness of the
worm wheel 102.
[0104] As described above, the modification of the third
embodiment of the present invention also obtains the
same operations and effects as those of the third em-
bodiment.
[0105] Next, the fourth embodiment of the present in-
vention will be described in detail with reference to the
drawings. Here, portions the same in function as those
of the first embodiment are respectively denoted by the
same reference numbers as those of the first embodi-
ment, and detail description thereof is omitted in this em-
bodiment.
[0106] FIG. 17 is a partially enlarged view of a wiper
motor according to a fourth embodiment; FIG. 18 is an
enlarged perspective view of the grease holding member
of FIG. 17; and FIGS. 19A and 19B are partially enlarged
sectional views for explaining a procedure of attaching
the grease holding member of FIG. 17.
[0107] As shown in FIG. 17, a wiper motor (motor with
speed reduction mechanism) 110 according to the fourth
embodiment is different from the wiper motor 20 (see
FIG. 4) according to the first embodiment only in the
shape of the grease holding member. Specifically, the
anti-scattering cover 80 for grease (grease holding mem-
ber) of the first embodiment is replaced with a grease
holding member 111 having a shape shown in FIG. 18.
[0108] As shown in FIGS. 17 to 19B, the grease holding
member 111 is made of resin material such as plastic,
into a predetermined shape and structured so as to en-
circle the outer periphery of the worm 36b including the
mating part MT. The grease holding member 111 has a
first opening/closing element 112 and a second open-
ing/closing element 113, and with the grease holding
member 111 disposed around the outer periphery of the
worm 36b, the first opening/closing element 112 is dis-
posed closer to the opening 32c of the housing 30, and
the second opening/closing element 113 is disposed
closer to the bottom 32a of the housing 30. The first open-
ing/closing element 112 and the second opening/closing
element 113 are connected to each other via a connect-

ing portion CE (see FIG. 19). As shown in FIG. 19, the
part of grease holding member 111, which is disposed
on the opposite side from the connecting portion CE with
respect to the worm 36b, is opened and closed around
the connecting portion CE.
[0109] As shown in FIG. 18, the first opening/closing
element 112 has a first flat portion 112a forming a second
wall of the present invention, and first and second vertical
portions 112b and 112c forming a third wall of the present
invention. The second opening/closing element 113 has
a second flat portion 113a forming a fourth wall of the
present invention, a third vertical portion 113b forming a
first wall of the present invention, and fourth and fifth ver-
tical portions 113c and 113d forming the third wall of the
present invention. The second flat portion 113a extends
in a direction intersecting with the third vertical portion
113b, and covers the mating part MT from the side closer
to the bottom 32a along the axial direction of the worm
wheel 40.
[0110] On the first and fourth vertical portions 112b and
113c and the second and fifth vertical portions 112c and
113d of the grease holding member 111 in its closed
state, through-holes HL are respectively formed, and pre-
vent the vertical portions from coming in contact with the
small-diameter shaft portions 36c (see FIG. 17) formed
on both sides of the worm 36b in its axial direction, as
shown in FIG. 18. The through-holes HL thus serves as
cutouts of the present invention.
[0111] Furthermore, as shown in FIG. 18, on both sides
of the second opening/closing element 113 in its longi-
tudinal direction, a pair of sliding contact projections 113e
are respectively formed, which project from the exterior
of the second opening/closing element 113. These slid-
ing contact projections 113e come in sliding contact with
the bottom 32a of the housing 30 when the grease holding
member 111 is set in place around the worm 36b.
[0112] In order to set the grease holding member 111
around the worm 36b, the grease holding member 111
is opened first around the connecting portion CE (see
FIG. 19A), as indicated by a broken line arrow in FIG.
18. In this step, the first opening/closing element 112 is
separated from the second opening/closing element 113
to leave the grease holding member 111 wide open, as
shown in FIG. 19A. Subsequently, as indicated by a bro-
ken line arrow (1) in FIG. 19A, the second opening/clos-
ing element 113 is slipped into a space between the hous-
ing 30 and the worm 36b, after which the through-holes
HL are matched in position to the small-diameter shaft
portions 36c of the worm 36b. Subsequently, the grease
holding member 111 is closed, as indicated by a broken
line arrow (2), and rotated counterclockwise around the
worm 36b, as indicated by a broken line arrow (3) in FIG.
19B. This puts the grease holding member 111 complete-
ly closed, in which state the grease holding member 111
encircles the outer periphery of the worm 36b including
the mating part MT. When the grease holding member
111 is rotated counterclockwise around the worm 36b,
each sliding contact projection 113e comes in contact
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with the bottom 32a. This allows the grease holding mem-
ber 111 to be set smoothly and to be closed completely,
as shown in FIG. 19B.
[0113] The fourth embodiment configured in the above
manner offers the same effects as those of the first em-
bodiment. In addition, according to the fourth embodi-
ment, the grease holding member 101 placed in such a
way as to encircle the outer periphery of the worm 36b
including the mating part MT further ensures prevention
of scattering of grease "G" to the surroundings.
[0114] Furthermore, the centrifugal force generated by
the worm 36b causes grease "G" to move and circulate
inside the grease holding member 111. This further en-
sures prevention of exhaustion of grease "G" on the mat-
ing part MT. A wiper motor with a higher reduction gear
ratio, therefore, can retain sufficient lubrication perform-
ance for a long period.
[0115] Furthermore, the first opening/closing element
112 and the second opening/closing element 113 are
connected to the connecting portion CE. This facilitates
component management, thus leading to less cost and
improved yield.
[0116] Next, the fifth embodiment of the present inven-
tion will be described in detail with reference to the draw-
ings. Here, portions the same in function as those of the
first embodiment are respectively denoted by the same
reference numbers as those of the first embodiment, and
detail description thereof is omitted in this embodiment.
[0117] FIG. 20 is a partially enlarged view of a wiper
motor according to a fifth embodiment; FIG. 21 is a per-
spective view for explaining the grease holding member
of FIG. 20; and FIG. 22 is a perspective view of the grease
holding member of FIG. 20 in its isolated form.
[0118] As shown in FIG. 20, a wiper motor (motor with
speed reduction mechanism) 120 according to the fifth
embodiment is different in shape of the grease holding
member from the wiper motor 20 (see FIG. 4) according
to the first embodiment. Specifically, the anti-scattering
cover 80 for grease (grease holding member) of the first
embodiment is replaced with a grease holding member
121 having a shape shown in FIG. 22.
[0119] As shown in FIGS. 20 and 22, the grease hold-
ing member 121 is made of resin material such as plastic,
into a cylindrical shape, and structured in such a way as
to encircle only the outer periphery of the worm 36b out
of the mating part MT. The grease holding member 121
has a top wall 121a and a bottom wall 121b, and with the
grease holding member 121 disposed around the outer
periphery of the worm 36b, the top wall 121a is disposed
closer to the opening 32a of the housing 30 (near side in
FIG. 20), and the bottom wall 121b is disposed closer to
the bottom 32a of the housing 30 (far side in FIG. 20).
Between the top wall 121a and the bottom wall 121b and
between the housing 30 and the worm 36b, a connecting
wall 121c is formed, which connects the top wall 121a to
the bottom wall 121b.
[0120] On the opposite side of grease holding member
121 to the connecting wall 121c with respect to the worm

36b, a substantially elliptic and inwardly recessed open-
ing 121d is formed, as shown in FIGS. 21 and 22. Through
this opening 121d, the worm 36b placed inside the grease
holding member 121 can be peeked, as shown in FIG.
21. The gear teeth 40a of the worm wheel 40 is set coun-
ter to the opening 121d. As a result, the gear teeth 40a
are in engagement with the worm 36b in an open space
provided by the opening 121d. As shown in FIG. 20, a
predetermined clearance (tiny gap) is formed between
the grease holding member 121 and the gear teeth 40a.
This prevents the worm wheel 40 from interfering with
the grease holding member 121.
[0121] As shown in FIG. 22, circular side walls 121e
are formed on both sides of the grease holding member
121 in its axial direction, respectively. These circular side
walls 121e have through-holes 121f formed respectively
thereon to prevent the circular side walls 121e from com-
ing in contact with the small-diameter shaft portions 36c
(see FIG. 20) formed on both ends of the worm 36b in
its axial direction. In other words, the through-holes 121f
serve as the cutouts of the present invention.
[0122] Furthermore, the top wall 121a of the grease
holding member 121 has a pair of peeks 121g. Through
these peeks 121g, the worm 36b placed inside the grease
holding member 121 can be peeked to check the state
of application of the grease (not shown) to the mating
part MT. The peeks 121g are disposed closer to the open-
ing 32a of the housing 30. During maintenance of the
wiper motor 120, therefore, the grease condition can be
checked easily and the grease can be resupplied through
the peeks 121g.
[0123] Here, the top wall 121a serves as the second
wall of the present invention, the bottom wall 121b serves
as the fourth wall of the present invention, the connecting
wall 121c serves as the first wall of the present invention,
and the side walls 121e serve as the third wall of the
present invention. The grease holding member 121 is set
around the worm 36b in such a way that the grease hold-
ing member 121 is faced to the worm 36b in its axial
direction, and set in place such that the grease holding
member 121 covers the outer periphery of the worm 36b.
[0124] The fifth embodiment configured in the above
manner offers the same operations and effects as those
of the fourth embodiment.
[0125] The present invention is not limited to the above
embodiments but may obviously be modified into various
forms of applications on the condition that the modifica-
tion does not deviate from the substance of the invention.
In the above embodiments, the wiper apparatus 12 hav-
ing the power transmission mechanism 14 is described.
The present invention is, however, not limited to this wiper
apparatus 12. The wiper apparatus may have no power
transmission mechanism 14 provided on a link which
transmits the oscillations of the wiper motor 20, 90, 100,
110, or 120 to the pivots 13a and 13b. In such a case,
the wiper apparatus is constructed to have a wiper motor
corresponding to the pivots 13a and 13b in order to trans-
mit power thereto.
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[0126] Furthermore, in the first to third embodiments,
the wiper motor includes the anti-scattering cover 80 for
grease, which is disposed between the speed reduction
mechanism SD and the control board 70, which are dis-
posed close to each other, in order to prevent grease "G"
from attached to the control board 70. The present in-
vention is not limited to this wiper motor, and may be
realized as a motor with speed reduction mechanism
(wiper motor) having no control board 70. In such a case,
the anti-scattering cover 80 for grease may be fitted di-
rectly to the interior of the bottom wall 61 of the gear cover
60, or may be formed as an integral structure including
other components combined with the anti-scattering cov-
er 80 for grease. In short, the above wiper motor is ca-
pable of preventing exhaustion of grease "G" on the mat-
ing part MT where the worm 36b and the worm wheel 40
are in engagement with each other, and preventing scat-
tering of grease "G" to a space surrounding the mating
part MT.
[0127] Furthermore, the above embodiments provide
examples in which the wiper motor 20, 90, 100, 110, or
120 is used as the driving source for the wiper apparatus
12 which wipes the front windshield 11 of the vehicle 10.
The present invention is not limited to these examples.
The wiper motor 20, 90, 100, 110, or 120 may be used
also as a driving source for a rear wiper apparatus of a
vehicle or a driving source for a wiper apparatus of a
railroad car, ship, construction machine, etc.
[0128] Furthermore, the above embodiments provide
examples of the wiper motor 20, 90, 100, 110, and 120
adopted as a motor with speed reduction mechanism.
The present invention is not limited to these examples.
Each of the wiper motors 20, 90, 100, 110, and 120 may
be adopted as a motor with speed reduction mechanism,
which serves as a driving source for electric slide door,
sunroof, power window, etc.

INDUSTRIAL APPLICABILITY

[0129] The motor with speed reduction mechanism is
used as a driving source for wiper apparatus, electric
slide door, sunroof, power window, etc.

Claims

1. A motor with speed reduction mechanism, which has
a worm and a worm wheel, comprising:

a housing in which the worm and the worm wheel
are housed and rotatable, the housing having a
bottom and an opening, which are opposed to
each other in an axial direction of the worm
wheel; and
a grease holding member disposed along the
axial direction of the worm wheel and closer to
the opening than the worm wheel, the grease
holding member holding grease applied to a

mating part where the worm and worm wheel
are in engagement with each other, wherein
the grease holding member includes:

a first wall extending from the opening to-
ward the bottom, the first wall being formed
between the worm and a side wall of the
housing; and
a second wall extending in a direction inter-
secting with the first wall, the second wall
covering the mating part on the same side
as the opening along the axial direction of
the worm wheel.

2. The motor with speed reduction mechanism accord-
ing to claim 1, wherein
the grease holding member includes a pair of third
walls extending from the opening toward the bottom
on both sides of the worm in an axial direction there-
of, the third walls each having a cutout which pre-
vents the third wall from coming in contact with the
worm.

3. The motor with speed reduction mechanism accord-
ing to claim 2, wherein
a first projection is formed between the pair of third
walls of the grease holding member, the first projec-
tion projecting toward the worm in a direction inter-
secting with the axial direction of the worm.

4. The motor with speed reduction mechanism accord-
ing to claim 2, wherein
a smoothing wall is formed on the same side portion
of the third wall as the worm wheel, and configured
to smooth out irregularities of grease on teeth of the
worm wheel.

5. The motor with speed reduction mechanism accord-
ing to claim 4, wherein
in a view seen in the axial direction of the worm
wheel, the smoothing wall is of a shape having a pair
of end portions and a bent portion which is sand-
wiched by the end portions, and the bent portion is
disposed closer to the worm wheel than the end por-
tions.

6. The motor with speed reduction mechanism accord-
ing to claim 1, wherein
a second projection is formed on an opposite side
of the grease holding member to the first wall with
respect to the worm, and the second projection
projects toward the worm wheel in a direction inter-
secting with the axial direction of the worm.

7. The motor with speed reduction mechanism accord-
ing to claim 1, wherein
a third projection is formed on an opposite side of
the housing to the first projection with respect to the
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worm, and the third projection projects toward the
worm in a direction intersecting with an axial direction
of the worm.

8. The motor with speed reduction mechanism accord-
ing to claim 1, wherein
the worm wheel and the grease holding member are
brought and placed in the housing from respective
directions the same as each other through the open-
ing.

9. The motor with speed reduction mechanism accord-
ing to claim 1, wherein
a grease holding wall is formed on the same side of
the worm wheel as the bottom along the axial direc-
tion of the worm wheel, and the grease holding wall
is configured to hold grease likely to move from the
mating part toward the bottom.

10. The motor with speed reduction mechanism accord-
ing to claim 1, wherein
the grease holding member has a fourth wall extend-
ing in a direction intersecting with the first wall, and
covering the mating part from a side closer to the
bottom along an axial direction of the worm wheel.

11. The motor with speed reduction mechanism accord-
ing to claim 10, wherein
the grease holding member includes a first open-
ing/closing element and a second opening/closing
element, which open and close to encircle the worm,
and
the first opening/closing element is provided with the
second wall, and the second opening/closing ele-
ment is provided with the fourth wall.

27 28 



EP 3 220 519 A1

16



EP 3 220 519 A1

17



EP 3 220 519 A1

18



EP 3 220 519 A1

19



EP 3 220 519 A1

20



EP 3 220 519 A1

21



EP 3 220 519 A1

22



EP 3 220 519 A1

23



EP 3 220 519 A1

24



EP 3 220 519 A1

25



EP 3 220 519 A1

26



EP 3 220 519 A1

27



EP 3 220 519 A1

28



EP 3 220 519 A1

29



EP 3 220 519 A1

30



EP 3 220 519 A1

31



EP 3 220 519 A1

32



EP 3 220 519 A1

33



EP 3 220 519 A1

34



EP 3 220 519 A1

35



EP 3 220 519 A1

36



EP 3 220 519 A1

37



EP 3 220 519 A1

38

5

10

15

20

25

30

35

40

45

50

55



EP 3 220 519 A1

39

5

10

15

20

25

30

35

40

45

50

55



EP 3 220 519 A1

40

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• JP 2002147575 A [0005]


	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

